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BOMS BACiiOHOOMB IS SUSS 
UMBSKLIIfclG THiS SBOBLliM 



b§tw®@n th® problem solw and th® goal 1 b within hie 
capacity to remote 0 bteawe of dlfforenee® in perception, 










is confronted n discrepant factor and aste why? A 

prohlero ie ©ssentlally recognition of a solution that 
le not satisfied hy previous knowledge. 

A problem is a pattern of events that is recognlEed 
as different from that which was expected by the l@arn®r» 
and which leads to anticipation that a desirable outoom® 
will be blocked or that an undesirable outcome has become 
more probable (K.Daniel feiaith,, 1971). 

Wa speak of a 'problam' when its solution is either 
by logic or by insight (Mnnn). 


According to Jbrownell a problem is foiaid somewhere 
Intermediate in a continum having pus&sle type at one ®nd 



and eomplate understending at the other 


ii’r oblam 


Complete understanding 


In order to deal ©ucoeeefxiily with a problematic 
situation, the person involved must be able to structure 



what «l@m@ntB are relevant to the solution of the problem 






and ®(i-ually lmportf^iat» whnt, ql©B’@ntp ar<5 not. If he can 
do thiBj he can launch an attack on the prohLem, Problem 
solving in rolenoe foctere individual thinking. A good 
thinker in one situation ehould h© capable of thinking In 
other eltuatlone or ereaa also. The problem eolving 
strategies are the basic to discovery of tha shLutlons of 
new problems, further, it has been observed that the 
rtudent’e gained Insight into science by solving theoretical 
problems other than by rending all the answers in a text 
book. 

Solving Problems involves **er0ative thinking*. 
Productive problem solving begins when th© thinker roBllzsP 
the problem i.@. when h@ sees th© inner strmtiacr® of th® 
situatimi. The structurel strsine produce tensions in 
th© thinker's mlndp and vectors are set up deterBiining the 
step to be taken to transpose th® incomplete situation into 
on® that is structurally complete. 

Sometimes we find people are laaabl® to express 
their Ideas and views to another, but a klnesthstle thinker 
can explain his conception to another person in better 
manner than a man who doea not think well. 

To encourage originality la our students classroom 
activity should bo based on scientific method. A teacher 
should aek thought-provoking questions to stimulate 



prodwtiTO thinking Rmong etudentp. *.. .li'rohlOT-Polving 
r©(iuir®p thoBe internal ©ventp \isually called thinking..,, 
(Dcocelop ig?0)» In litwetiarej the term thinking refer 
to * ahBtractings analysing, comparing, deducing, defining, 
dlBcrlainating, eptlmating, general!®ing, guaBBlng* 
iiaaginwing, Judging, knowing, opining, reaponing, recalling, 
recognlBing, reflecting, rememoering, eearohlng for 
concluaionR and understanding'. 

hearanahnw'p yiew regarding thinking ie quits 
conBlBtent with klaget'p genetic finding®. Aecording to 
him thinking i® a 'ghost like' activity for it has to b® 
inferred rather than obeerved, Thinking should b© regarded 
as a skill (or group of skllle). With th© peBeage of time, 
thl® Skill hecoffiCP quit© complex and is chnraotcrised by 
'flexibility, transfer, genernliaatlon and accurate 
dleorimination prooteB®®* . which ultimately result in -ttie 
deyelopmant of highly abstract conceptual eyeteras, 
conceptual syetems of high order and generality, 

Maltanian on the baPie of hie formiaation distiii» 
gttishes thinking between rsproductlTe end productive 
thinking, whereas Guilford (1959) explains two methods of 
thinking i.@. divergent and convergent thinking, i'#«l 
mentions and dietinguiphee. among four kinds of thinking 
these ar© (l) Thematic thinking, (li) feplanatory thinking, 

( iiij Productive thinking, (iv) Integrative thinking . 
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fJw above Kieationod vie-ws show that the problem- 
eolvlng iB one of the most important aspect of hnman 
thinkings 


Th© prohlam-solving approach in science la a 
teehniaua ’wfhich promotas laarning through confronting 
students with s dietinot problem which rec^ulres a solution* 
iroblam solving Ir the solutlcai of a distinct, eta ted 
problem as contrasted to ganerelltle?, Irrelavancies, and 
eequisltlon of knowledge that eervas no Immediate purpose* 
To quote £tollberg (l95bj. 

••Problem-solving is not a series of fixed 
steps described in science texts from three 
to four or up to ten steps in nvanber**. It 
is an assortment, not a pattern of skills# 
attitudes, and habits. th® individual who 
has a reaeonabl® cosamand of certain w©ll 
Selected facts, important principles and 
broad generalieationB related to his problem 
can arrive at a better eonclUEion and do it 
quicker than a person who is not familiar 
with th® general field of difficulty**» 

I'roblem-aolving ie not a panacea* It t© no cure - 
all for the ill© of eeieno® instruction «nd ©oienc® 
eduoationi problem-solving does not train the unintelligent 
to make wholly intelligent decisions nor does it assist 
the scientifically immature to postulate or conclude 
maturely. Rather it 1© the placement of content into 




aottosif ItP Buoriseta being keyed to knowledge, i'ro'blem 
BolYlng is a method* fh® desired outcomep ar© curiou® 
mindFj slert to Pituatione that are ineongruouB with what 
ie eurrently known to them, pospspeed of sseft for peeking 
out ©xpeotaticfflB and truthe, having a knowledge of 
InvoBtlgation thro\jgh fiom® determined plan of attack# 
working toward e aolution, and then being courageou® enough 
to react to eonclueion. In th© word® of krofeepor ¥aidya 
(1968). 

'*jfrohleffi-EGiving takee place ae coon ae- the 
problem is perceived by the problem polver 
and ip nimad at to reach the goal stated by 
the problem* The problem ie supposed to b© 
not only new and novel but alBo at the same 
time# there is supposed no direct solution 
avRllabl® to the problem solver at the time 
of itP proeentation. Moreover# it ie also 
assumed that the problem solver poesesBes the 
basic information needed to solve the problem**. 

Definition of problem solving differs from the 
«8ijnpl® findings of exceptions” (Hasslitt) to "formal 
reasoning of a complex nature^yCPlaget). Malar treats 
problem ©olving a® "combining the essentials of two 
isoletod experiences", keloh takes It a© "the integrated 
activity of perceptions, memory, recall# association, 
generaliaatlon and reconstruction of Ideas". 

■Problem solving Is oloeely related to principle 
learning in which lower-order principles are applied In. 
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the learning of higher order prlnoiplep. In thia view, 
eurrepafnl problem Polling repnlta in the ACsq,ulpition of 
new knowledge just ns does the Furrcesoful learning of 
concepts end principles (^legncf 19M}. 

i:'ro'bleffi«»solving is oehaviour reinforced by the 
rsetoration of the femilinr or anticipated pattern of 
eventss nseu!iiedl;y through docreaca in anxiety over the 
possible frustration of expectations, or over th© poSFibl® 
oerurenee of the nvereive outcome. '%uf problem solving 
behaviour Is reinforced by a desirable change in the 
problem eituetlon* A problem nc a result, ie a "motivating'* 
Bltuatlon. Motivation is based to some extent on th© 
perception of a problem by the learner. 

J.Stanley Gray regards problem solving behaviour 
of eoure®* a procesE, but alPo adjustment, with difficulties 
and interferences enecuntered in a probltm situation. It 
ie a way of proceoding in spite of interferences * 

Th® meet ©steneive work, on the Problero^BOlvlng 
processes of children has been don© by I’taget. M® has 
studied th© developmental aspect of human thinking end 
development of reasoning starting from birth till lata 
adolescence. Hagat says, A child differs frcaoi an adult 
in many ways. This is obvious not only in physical 
appearance but in social interaction, racponelblllty, 




capability of ©elf-direction, work habit©, ©tc, I®t many 
teacher© often interact with their pupil© a© though they 
were mentally like adult©. The teacher who think® logically 
l.@. deductively, often aBemee that hi© student© can easily 
follow and perform this type of reasoning also. Research 
don® by krofespor Piaget and hie colleagues Indicates 
that this often is far from the truth for a large seg^iient 
of the elementary echool population. Children do not act 
Ilk© adults nor do they think like them. In fact, it ie 
the fU3fict5on of the schools to help children develop their 
abilitlo© throiigh their educational years. 

In recent yesrr, the Swiss Psychologist «f@an Piaget 
and other developraental psychologists at th® International 
Centre for Genetic Bpistemology in the Jean Jacques Rousseau, 
Institute (Geneva) Ewitaerland have enjoyed a new and 
Increased interest in United States. Perhaps Piaget's 
most notable and significant contribution to contemporary 
educational thought end practice ha© b@@n his characteri¬ 
zation of ©pacific intellectual developmental stages of 
children. Piaget's approach is both theoretical and 
experimental. Hie work is based on axtensiv® obeervetlon 
of Individual childrsn. Th® Subject matter of his 
investigation ranfoe from the intenectiial to the morale 
sphere. 





TM theorise of i’iagst hav® been well reoeived by 
ffftny ediaoatorr and Jt* eyes hoi ogist f . H© ha© b^ocaae the most 
poptalar and soeit oited authority in tha ©duoatlonal 
literature# partioularly In field of growth of logical 
thinking froro the childhood to th© late adolseoenee# 

Joan liagat ( 1896 - 198 O) ia one of the inoet outatanding 
per eon contributinf to ppyrhology raid education In the 
20th Century, 

During 50 yoare of etudiee# he and hie eo-workere 
in Geneva have obpsrved and examined thousands of eubjeeta, 
ranging in age from the newborn to the adoleFcsnt* Sow® 

30 voluin®® and oountlee® article® on the rub^ect of infant 
and child thought have been published# his work represent a 
ft major contribution to our usideretanding of the development 
of human thought# Piaget's theory of intelligence is 
unique in Itp complexity and compreheneivenes®, 

Pla^t began hie ingenious study of child development 
with th© careful observation of his own three children. 

From this beginning# his investigations were gcndually 
extended to other children and have rasulted in the 
publication of a vast number of research papers# monographs 
and book®, 

Piaget's concern with theory can also b® seen in 
his interviewing methods. Ho has described his method as 



a **Cllalcal leothod” «> varjr Binsilar to tJi® proe^durae of 
Ppyehiatrio ©zamlnation. Tha Interview with the child 
ffiUBt be flexible, inveptigntor, drawing upm theory^ 

must b® ready to vary the form of hie, qxisationB and taeks 
depending upon the rorpone® of the ©ubject. The good 
interviewer* eaye lieget* mus?t combine two seemingly 
Incompetible qualitioe. On th® one hand* ’’h® must know 
how to observe, that ie to say, to let the child talk freely, 
without ever checking or Fide-tracking hie uttorance*', 

And on the other haM, the interviewer "must constantly be 
alert for pomethlng definitive, at every moment he must 
have come working hypotheeis, come theory, true or false, 
which he is eecKing to check”. E® not®F the child's verbal 
reaelon to the problem and the child's iustification of 
his solution. 

i’iagst did not think of himself purely as a child 
psychologist, but rather as a "genetic spistemologlst" • h 
genetic study of the child is one that higher proeessoB of 
coneept formation are seen to evolve from biological 
mechanism which are rooted In th® development of an indivi¬ 
dual's nervous system. ^Phe fipistemology is noncamed with 
the theory of knowledge. i*lagetian theory has two important 
central Ideas i 

(1) Children's intellectual capacity passes *airou^ 
a number of quality contrasting stages before 
adulthood. 





(il) A 0 hild*B ittt^raetion with, hip environaaexit playE 

a -rery eignlf leant role In his transit ion from 

on® stag® to th@ next stage (Jb^arpli* 1967K 

Piaget's thaory has been more cone@rn«d with 
■understanding^ rather than ecaitrolling behaylo'ur» 
Intelligeaoe Ip yiewed as a procesp of organlaation and 
adaptation, "fthan a child encoiinterr an oh;}©ct, h® will 
attempt to orgnnisa th® object into hie present sehsBifi or 
structnre. Isihen eohama nr® present* nseimilatim will 
oeew. If th© nspifflilotion does not tak© plae©, th© ehlld 
is at direquilibrlnm until present Bchemee are altered or 
n@v ones developed. A group of Bchema that occur more or 
l®Fr ®t the same time mak® up a "Stage** in Piaget's model 
of child development# 

gAa^£.„fif tgllao-tus.!.. heve 1 oomen t 

According to Piaget* children develop totellaetually 
in a sequence of stages by age from infancy to port- 
adoltseeno©. A baby clearly comes into th® world with an 
mfinished mind, and, as h® grows and matur®®* he slowly 
evolves through th® year into a mstur© adult capable of 
performing fantastic mental, computer Ilk® operations. Saoh 
stage of learning is necessary for the devsloptaemt of the 
stages that follow. A child cannot skip a stage because 
each stag® not only utilises and integrates the preceding 
stag® but paves th© way for the on® that followE , Although 
the eequenc® of stages is the same for all children, th® 
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rate at which particular children pare through thcpe etagae 
will depend upon hoth the children’s heredity and th®ir 
Foeio«®conoffiic enwironniant. Thar® ars four major stages 
in Piaget's theory# 

XhK » KOTOh tTMIi (o-2 ysars) 

A.Period of DigerigAnfliing_Bnd. lahelling 

The sensory motor stage is described as stimulus 
bound because the child mainly interacts to stimuli from 
without. This stage is complatad before th© development 
of speech i.s. language has not yet appearedn and the child 
can only perform motor actioas* 'Phase actions have some 
of th® features of Intelligence but of an intelligence 
that i® not yet operational. The child encounter object 
by moving and touching without previous thought* As the 
child interacts with his surroundings, h© slowly learns 
to handle it better. While the elementary echool teacher 
is not Involved directly with children in this stage, 
psychologists believe that many fundam«ntalf foundational 
learning ©Kperiencee occur during this period. 

Toward th® end of this period, child i© able to 
imagine, H© can call to mind certain people, antmalB, 
objects and activities. By ag© two, he has "names” for 
many things and activities, enabling him tK3 alabora,t® his 
concepts In the next stage, Sven at its hipest level 
sensory-motor intelligence acts like a slow-motion film, 
in which all the pictures are Been in suceession but without 






~ 13 " 


fusionp and so without the contlnuouE "Blrion necesPary 
for understRBding the whol®. Sensory motor thought is 
an intelligence In action and in no way reflectiire, 

M £‘TAGi5 (2«7 years) 

1 imitftd 

This stage is called pr»-op©ratlonal heeauee th@ 
child i® not y@t capable of carrying on any mental or 
logical operations like addlngj, aubtracting, multiplying, 
dividing, oorreapondenc©j placing in order, subtitutlng, 
reversibility ©to« The child in this ©tag® ie also unable 
to do certain '‘Infralogical” operationa a© well, liaget 
coneiderB infralogical operations to be mental proceee©© 
below operatlonB in th® degree of mental sophietioation 
and development re4.uir@d, They include observing, meaFure- 
Kent, 4^iantity, time, claeFlfylng, ppace, interpereonal 
reactions, values etc. Th® praoperstional child differs 
from the Benpory~motor infant by being able to internaliae 
actions. In n sanse, h© thinks of moving an object before 
h@ moves it. The preoperational stage can be divided 
into two subBtagec that of Preconcwutual thought fro® two 
to four years and IsAutlve. thouidtt from four to around 
eeven. The “Ireconceptual thought” can be described as, 
if adults reason either deductively from the general to 
th® p0rtic\ilar or inductively from th® particular to the 
general, the child during this period reasons tronfductively 
from the particular to the particular. The “intuitive 






thought** can d^peribed bp ths thought that hao not yet 
freed itealf froa perception. During Intuitive etoge h« 
b®gine to eenee the difference between ruch thinge aP an 
Individual itea and Itr olase, singular and plural, this 
glass and these glassef, man »5nd nuen, bhen. the child 
internalises actions, he no longer operates just on stimuli 
from the environment® although his mental images or 
rapresantatlone are limited to what he has experienced. 

One general characteristic of preopsrationsl thought is 
*S£fiS.an4jci£El' • its more exaggerated form, egocentriEm 

is seen in children’s ideas about various natural 
phenomena. The prswoperationol child centres his attenticaa 
Usually on the surface of the problem. The superficial 
features may Btlffiulste him the most. He centres only on 
one aspect of the change. In this stage child cannot 
comb in® a series of ©vents to show how the changes they 
have undergone unify them. A child at this stage doesn't 
reverse his thought processes. The tjnderstanding of 
chance and probability i© also absent. of his beliefs 

are arbitrary and have not been derived from reason. 

During this stages, the child’s impression of time changes 
from thinking of the immediate present to thinking of 
future and past. 

TEB COMHSTB QDBHAWOhAL STAdii (7-11 years) 

■Tha. .ghlld.is able,.to. Perform Operations 

During the concrete operational stag®, a child 
slowly develops hi© ability to perform all of the logical 





and infralogioal operatlonp. ^'^ajaifesitation of this 
cognitive potentlnl ip a iBR;Jor of eleffientary 

instructions particularly in the pcienoes and mathematicp. 
Conereta oparntionRl thought ip mainly limited to thinking 
ehout things and ohjeetp rather than concerned with perfor¬ 
ming abstract renponing. In thlp- period child 1 b able to 
observeg judge and ©valuatp In leas egocentric terms and 
formulate more objective explanatlonp than in the pre- 
opera tlonal etaga, but even now he cannot verbally 
express hypotheseo following a long series of related 
ideaSj or if concrete referents are not evailebl®. H® 
can go beyond individual things and think of groups. Since 
th® concrete operational parson can do reversible thinking* 
he ie able, late in tha stag®, to classify objects rnd 
organism in an ascending as well as descending manner, 
fh® sbllity to form olasses end groups and relate their 
characteristics to individual memoer enables a child to 
expand his mental activity greatly, 

THE FOkK/iIi OfERATIOhAL STA&E (l1—T5 years) 

■Devel on ing ■Q.£_ Ah strac t,.. He flex Ive Thinking 

In this at fig® the child attains complete eonoeptucil 
generality and achievep the capacity for ** hvpothfttico - 

fp* now able to accept any sort 
of data as purely hypothetical and to reason correctly 
from them. Ae kiaget himself puts it, "Instead of just 
eo-ordlnatlng facts about the actual world, hypothetieo- 






deduotive re'^poning dMwp out the Irapllcationp of poerihle 
ptateuieatp and thlB gi'^ee rlP© to a unique F-ynthePip of 
the poBPlbl® and the neceepary*'. The formal operational 
student ie stimulus free since h© doesn't noed p.n external 
stlmulUB to aetiTRte his thinking processes. In this 
SQMc he ie liberated from Immsdiate environment in 
directing his behavloiu-, Af a, consequence* he originate® 
many of his own ideas* enabling him to particularly 
broaden hip creative enterprise. One of the main 
eharacteristicB dsacrking this stage is the student*® 
ability to do reflexive thinking, he is nov capable of 
thinking back over series of mental operations* reflecting 
on them. In other words* he can think about his thinking. 

In the process of doing this* he represents hie own mental 
operations by symbols. The formal operational student 
thinks in terms of many possibilities rather than being 
limited to the facts before him. H@ can think of ideals 
as opposed to realities* end he ie capable of understanding 
probability theory. At this stage* students may demonstrate 
further propositional thinking and reasoning. He is more 
capable of thinking abstractly* e.g. in performing complex 
ffiathamatloal tasks, Jr^rofeeeor Fie veil sumraarlees the 
achievement of the formal stage as follows s 

In brief* the adoleeoent can deal effectivsly 
not only with the reality before him,,, but 
also the world of pure possibility, the world 
of abetract, propoettional statements, the 
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world of if*, kina of cognition 

iP adnlt thought In th© bbxibb that th©E® 
sre th@ rtr'uoturoe within which Bdultis 
oporat© when they ore at their oognitiv© 
lent i*e« when they are thinking logically 
and abBtraotly, 

i’iaget hae thue. propounded a ftag© concept which 
If highly relevant to the edi^cation of children* It ie, 
therefore^ of great interest to Investigate thinking in 
general and prohlam solving, in particular, in as many 
different situations as poeeihle. 

It is essential to conduct such studies as they 
generate sound knowledge in the area of wethoddogy of 
instruction* There is a wide spread impression among 
eduentioniete that the present day learning of teaching 
ecienc© is hnsically wrong somewhere, as it siiffers from 
many defects, chief among them being. 

Firstly ae It is bookish and almoet examination 
bound, there is a feeling that the present day teaching 
of science does not conform to the spirit and real nature 
of scienc®• 

Secondly teachers of snlenoe try to cover their 
courses according to the syllabus, which is devoid of 
real learning science. 

Thirdly ae such there is no functional kno^^ledge, 



acquisition of skills^ attitudes and appreciation. 

Fourthly tfhile learning and acquiring scientific 
knowledge 9 etudentc hardly use their talents and tools. 
They fail to apply their knowledge to new^ novel and 
\mknown situations. 

lastly^ it won't be far wrong to ssy that child 
Is hardly at the centre of teaching: learning procesB In 
ow school programites . '^eeted experimental curricula 
have yet to appear in this country. 
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iaMj9£aasiU_ijL (I92a) In hiB title of study ^Problem 
wOlving in Children ptnd Adults” found that reactions and 
sennitivity to prohleme increased from auh^ectlve attitude, 
to a more objective attitude, febereae the general pattern 
of the eolution heeatte more explicit and definite, nev 
rigidity set in vith increasing age. 


In 1950, 


studied "An Investigation of 


Thought ProceeBes of a aroup of i4-Isar Old During the 
Solving of a Bclontific Problem" and found the following 
three indications i 

(i) Able pupils do not rolv© problem in stages. In 
fact, they 3urap from stage to stage. 

(li) A problem become real for n person only whan h© 
has some rudimentary foresight of tentative 
solution. 


.( 1956) investigated "Patterns of 

Thinking in Solving Problems". His study indicated i 

xperisnc® dif: 

concepts verbally which they had in fact actjuired 

t@ the am 
leme. 


istingulB] 
acts of tl 




sortB r®BpojiBep., Variety rather than piKllarity 
in th® of thinking waB the mor,t Btriking 

and outstanding ohsraoteristio ©Yen when coHmson 
and unifoTffl pattern® of thinking were seen during 
the entire act of problem solving. 

^USixaj_.S-8. C t957)y in his investigation ”How to 
w-olve It” found that the problem solving performpne® may 
be improved by making the children conscious of their 
thinking® *'.jUastions* and 'directions', apparently much 
like the heuristic (iueetions end suggestions to stimulate 
students for analysing their own thinking are helpful in 
problem solving. 

(tSbl) investigated some aspects of 
problem solving in soienc©. He concluded th® following 
results i 

Problem solving in science is more related to 
intelligenes than to chronological age. 

There appear® to b® a minimum mental ag© Of 13 
years before a child can reason formally about 
a problem, 

(Thildrsn should not be expected to solve abstract 
problem® below the mental age of ib plu®. 

There 1® a tlm® lag between the empirical eolutlon 
and formal solution. 

(19^7) in ”4 Study of the Development 
in Logical J’udgement in Science of SucceeBful and Dneucoes®- 
ful Problem Solver® in Grades Tour Through Bine" found that 


(i; 

(ii) 

(lii) 
(iv) 




IsazZjuiljsii* S.SiXAJlJiA, C1975j in hi® ^tniiys 
*’Th« 3ff®et of Tspk Difforancee on the Aese^manl; of 
Forml Operational 'Thinking’* fonnd that ago definitely 
interacted with the ntumber of variables. /* probleEs beeomop 
more difficult for the ndolepoent pupil® to solve if more 
variable® are injected into it. 

Maiaj>.-JUijs. f*nd ■telt.jsepfflld.,.d^ ( 1977}# in their 
study **G®neral Description of human Problem Solving”, 
problem solving is defined s® two simultansouB processesi 








p®rfor^qsiice?i ot mnlep On pnd 

'electrical eiro\Jit* problsM^ th© ahift of preference 
tnc from a concrete mode to an cbetract mode. On the 
'balance* problem the Phift of preference wac from abstract 


to concrete» 
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laMlSA.,^ ( 1964 ) In hlB title «a UtMdj of i^robl«io 
&olTing In gJelence Among Certain aroupe of Adoleseent 
Children®*, using q^iiecitlonnaira approach {h » 60) ns well 
as interview approach (ii » 51 ), found adolescent boys of 
two schools in central London, CD Solving a given problem 
over a wide range not only within a given age group 

but also across the various age groups, (ii) 'Though 
Bdol®scent pupils are in a position to state hypotheses 
most of them are not in a position to test them, (lil) They 
do not, contrary to Piaget, exhaust all poesibilitie©, 

( 1966 ) in the study ’’Formal Thought 
in Molescsno© »b a Function of Intelligenos”, contrary 
to Piaget, show concrete thinking behaviour as defined by 
Piaget. Added age is an important factor in the development 
of formal thouj^t. 

I>art, ¥*h* (l97l) in hie investigation "The Factor 
Struotur® of Formal Operations" Investigated that when 
four Piagetian formal operation tasks, three formal 
operational reasoning teste ( in each of three content 
area® biology, hletory and literature ) and a test of 
verbal Intelll^noe wer® administered to 90 adolosoents 
C 50 at each of three age levels Of I 6 and 19 years)» and 






etruotwepj uhleh dletlnguiehad taeke from t®stp* 

liarai..-B*4-^« (1973) inveptigated the role of 
hypotheses In problem solving among grade i. etiadents # His 
stndy indleated that there le no sex, difference between 
the top group and the bottom group on the number of 
hypotheses emitted by them. It was ©Iso found that 
protoltrar were solved over a wide I-h» range l*®^ n low 
IsWt pupil may solve th® problem siiccepsfully where as 
high l«si« pupil Ei©y f^il to do so. 

(ill) Kany adolescent pupils experieno© difficulty in 
testing hypotheses, 

and (1976) in th@ 

study of ’'Individual Differences in th© Development of 
Formal Keasoning" found that significant correlation© 
have been obtained between soor®© on the proportion t®et 
and non-verbal intellectual capacity ®b measured by the 
fiaven's wFM, 


C^amoka. F ,b, (1978) in th@ study "A Structure of 
Intellect Analysis of bom® Piagetlan B’ormal Operation 
T'asks i k Developmental View* Four hundred and fifty two 
high school students^ age ranging from 131 to 227 months 
¥#r® administered two Fiagetian fasks and 12 structure of 
intellect tests sxiggeeted by Ouilford. A factor analysis 
of the structure of intellectual abilities with th® 
Plagetian Formal Operation tasks r®v*(ftl©d that the 
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dlfferentiatlon of the etrwture of th® Intelleet oeeurs' 
mainly during th« early concret® Jfiagetiea stag® of 
development» The integration of th® Ptrueture® of the 
Intelleet oocwp mainly during the formal Piagettan ®tage. 



■.feri3ffiQ¥.iiJ5jL..£A ( 1975 ) in hip ptudy "Moleeeent 

Underptending of Proportionality Skills haosSBary for its 
‘Understanding” found that the nature or the content of 
th® problems definitely mars the performance of the 
transitional thinkers between th® concrete and th® formal 
etage on th® acheme of proportionality. 

Morin. Jose-ph. U.» ( 1Q78) atudled ’’Th® Relationship 
between Students Intellectual Development and their 
Ability to Solve Problems Requiring Formal Thinking 
Ifcilltler” Fifty two high school science children were 
administered a paper and pencil *Fiagettan tasks* type 
Instrument and the subjects were claesifled in early 
concrete, concrete, early formal and formal level. T^o 
ehamieal concentration problems which were based on the 
formal thinking abilitisp were administered, overall 
results indicated that fornsal subjects performed better 
on th® concentration tests than early formal subjects, 
early formal subjects performed better than concret® 
subjects and concrete subjects performed better than th® 
early concret® subjects. 











tini: of theory. 

l§JLteu.Ji»( 1979 ) stiadled '’The Growth of Logiosl 
Thinking in Science Dnring Adolepoenee” end found thst 
(i) The complex thinking proeoeesp arise from elmple 
thinking proeessep, (ii) Except occaPional fliaetuationep 



set up hypotheses, thej are not In a position to test 
them contrary to i?iag«t's , 

iaAaju-iiSjL (19^2) in » doctoral st-udy on SStudy 
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problem solTlag behnyloxir in i'hyElce and found i 

(i) Out of 180 ©tudentp only 36 perciant are at 
formal l®¥slj 46 ?,j are at poet-concrete IctqI 
and 18 perc^'^nt are ctill at concrete level| 

(ii) After providing hintOp s large number of 
initially non-problem polvor etudsntr eolv® 
moet of the problems* | 

(liij toong the three group? differing in creativity, 
no aignificRnt difference for problem polving 
ability poorer wr obrerved. 

(iv) Significant relationrhip ©xlstr between the 
ocoraB of total problem solving ability pM th© 
each problem scorer. 

(v) Mong the groups differing in Creativity 
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Pontsinpasao, K.* and 

PaulPen* A» (1975) in th®ir pt-udy, '• Ti Proportional Reasoning 
and Control of Yariablap in •■'■avon Countriep”, found that 
two written Plageti^^n taak. Proportional reaponing and 
control bf wariahlep were adntlniP'^'-orsd to about ^^600 boyp 
and girla in raven countrioPs ranging in age from 13 to 15 
yoaro. 

A&X» lai^j AiawPon, Anton, and Piaop, 

Stephen ( 1977 ) In the ptudy of ‘’Intellectual Dovclopmcnt 
beyond Elementary School ¥I t Correlational Reraronlng, 
Advancing ilducation through Seisnce-orlented Prograffip*' 
found that 80 ninth and twelfth grade atudentr (Mean age = 
I4«7j l7.5 yenra rarpoctlvely^ wore adminietarad either 
the causal or co«*incideatnl task* Th® porformonc® on 
CO-incidental task war better then c^upal task raid the 
difference was significant. 

-Ehayer.i.. . and .\!t-vl,aro... Ii . (1978) in a study '“^he 

Distribution of Plagetian Stages of Thinking In British 
Middle <^nd Secondary School Children 14 to 16 years olds’* 
found that different Plngetian levels of thinking was 
meB,tmred on 1200 children, age range i5 to 16 years, Th# 
girls performance was substantially low on th# test on 
relationships, on volume and density. 






Mli Maljsa» ^^aaron. U,i <, (l978) 
^Intell^etur-i Lt»vr^lopEient i.<?yond Sl@B!?sntr,ry ^^chocsl ¥111 s 
irroportionals 4.'rofcRbillp+ic nnd norMlfittonsl figptronlngf 
MYincing (^duration "^hrovsgh Science-oriented i'rogr'-'ffif *' 
noticed that tert conrlFting of 6 items^ bared on proportion, 
probability and correlation reeeonlng 'wrp ediainlEstered to 
505 Ptudente fro® rixth grsde to college level, ranfe-ing 
in eg® from 11.5 to 20 yeerp. '?he findinge on proportion 
item Indioater thnt mort of the Pixth grader® used additive 
proced-ure® while the ma^oz'ity of upper middle clap.® and 
other higher grade rtudentr uaed proportional renaonlng. 

On prohahility item the porforaanee incrsoPed from 23 per 
cent in grade f?ixth to 79 per cent in the college. i!«on® 
of the Fi:jtth grader gave evidence of eorrelpitlonBl 
rcEFoning but 50 per c^^nt of the college etudenta did. 

end Mg.t 3 .a.f! (ig79i in 

the Gtudy of Written I'ingetian Tark Inatrument s It® 
levelopment and Ure'‘ found that a written Plegetian teat 
of Bix tack® bared on proportional, coablnatorlnl and 
hypothotloo-dffiuctive logic war administered to about 96 
atudenti at the age of 15 year®, i^reteat rerultp indicat® 
that 62 (725*) were at formal level end 24 (28i0) w®re 
either at eonoret# or post concrete l@v@l. following a 
3 w@ek interval poet test indicated 19 por cent Increece 
in the numbtr of formal level students . 
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IjaMMaSLiuJi* «nd (.195bj in their ptMy» 

"The Growth of hogie.«tl Thinking" i FroKi Childhood to 
AdolePcenoe concltided that 

(1) Concrete operational aubjecta can doecrloe the 
reaultF of their experimentp but fall to hold 
other fectorr constant» 

(ii) Form'll operational pubjectp attempt to proYs 
aomethin^ through control experiraentF. 

(lii) Considering experimentation elsewhere, they 
hypothesized retting and testing, behaviour 
does not become highly rampant* 

hhealer* h « Cl95b) in hip "Studies in th© hev®lop- 
mant of Reasoning in School Children’' found that nontradicta 
iiagst, h® conolud®d that elementary rchemata are very 
there even among young children. It la their pub®®q,\:u 9 nt 
development which doscribse the difference in perforaianee 
between the yotmg. 

Reel, .-i.A oClQbO; in hie etudy ’’Th® Pupil's thinking", 
confirms Flag®t in principle. Identifies four kinds of 
thinking, namely, thematic, explanatory, productive, and 
integrative. 

Lovell..k . ( 1961 ) conflrme iiaget in principle in 
hie investigation "A Follow-up Study of Inh@ld@r and 
Fiaget's Th® Growth of logioal Thinking". It was found 
that th® pupil's of low academic ability fail to develop 







„ 52 - 


formsl operatlone papt thair mid-adolepoenee• 

19^2). in his ptudy of "ChildrOT'a 
Rep.ponlng®* found t.hnt than® are vact individual dlffsrancer 
in level® of thinking among adolepcent pupils studying in 
different Pohools# lyevioue clarProom experiences appeared 
to play an important factor in the separation of variables , 

^C-kEp n.«._£;^. ( 1965 ) investigating in •*'^h® Ghrowth 
of Logical IJhinking in i^ormal and £ub-J£«ormal Children" 
found that about half of the l5-y®ar olds do attain the 
formal operational stage. 

C1972) In hia inv©Ptigation "S'oma Aspects 
of Adolescent 1'hinltlng in Science" found that mental age 
rather than ehronolocieal age determinoB the »iUality of 
th® thinking, iiowover, a wide spread of mean was noticed 
both for C.A- and M.A. when thinking was elspsified in 
various; ways s hescriber level, Extended deecriber level 
Axplalner, using analogy and using Inference ©tc*. 


AsJi* and kenner, ( 1974} studied "A 

quantitative toRlysis of Kepponses to Riaget.lpn T’ap.kF and 
its Implications for Ourricul\im’‘ and found that about 


operational level while 51 per cent and 27 per cent are 
found at the concrete operational and post-concrete 
operational level reepaetively. 



in "A fctudy Comparing College 
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&ci«no 0 £5tudfmtfii, ormnnoi^ on i'iagetian I’ypa Taf^kp, 

Including CrOBP Oulturf^l Comp a r Is? on f" found that there 
If no direct bearing of varied cultural backgrounde on 
the perfornianCB of A^'inget type tarkp* 

find Overton^ te.F. (1976) In the Ftudy 
of "Concrete and Pormol •fought krocapeap In loung 
adulthood and Oic noticed that there ie variation in 

formal thought with age. 

toJjJfiraxua^Xi^C^ (1977) Ptudied "l Developmental 
J\nn.lytSP of Performance on Piaget'r Formal bp@ratlons 
Taekp" end concluded that mean acorap on the ten taeke 
inerear® -with grade. 

■Sa^ndhu..?.I« (1930) in e doctoral atudy^ on th© 

"Factorial £‘tvidy of Adolescent Thought" Investigated 
adolescent thinking proe®FP®r end found 

(1) Performance on Piaget type taeka inersnesa 
with age; 

(lij Doye perform either equal or better than girls 
on the tasks at respectiv® age level©; 

(Hi) eigniflcant correlation exists between intelli¬ 
gence and the adolescent thought and between 
academic achievament and adoleeeent thought* 

pAdmini..*,,.>j.b,* ( 1962 ) investigated in a doctoral 


ptudyj on "The Growth of Ixclusicm of Yarlablep During 
Adolescence". She found 



In nil rdol^feent ^jupilp rfTO in r> porition 

to etrito f;nd tert h 5 fpothes»@F, tiowsvarj -Kith 
Of'f'qgiion*?l ^liiotuotion} th-^s ejioah psrfoyBniiiC!® 
lner®ar®r with gradte. 

(ii) ilany sdoloFo^ntp r.re etili found to opernte fit 
the eoncri'^t.* level. 

(iii) The foiirte^n i'eer oldr the run^carpfiai prohl^Bi 
rolv'^rr in rejoritjr jind th.® tp^f^jorStj of the 
\ir),p'’Uor?’<3Fp;ii,]l pyohleiff! r olvenr fin® th® tesfi ^oei* 

Oldr a 


■kfoin, i\.. u-11^4; Pt.udled *’,'s £tudy of 
iiogio'-jl '*’hinkin(5^-. 'Tor-i^ f^^rtnln Groupr of A-upilB 

bring p Group ph« found 

p^rfccrii'fjsiCQ on @er>h reheFiO of th.0Ui[''‘h1; 
inorsfiif'e with pge > 


(il; i5oy« of Goverment rrhoolr end glrlc of private 
Fchoole w^re superior in thair p®rforis?p.noer on 
V'lriour eioheia®r of thought. 

(iilj ?h@ fiaVierra of Proportions Probability and ^’ee'ting 

d«va 

> •f’ 4* 

;' RHit to , 





In @J3cb. f^ubwEnjaipl® j, and age have also 

h»en controlled. 

S'everffjl eehcffief of thought along with the 
errorr coasiDitted during prohleia S'.olvlng have 
been Ktiidted. 

It hfiB aleo been poEclbls to determine the 
Eiathematieel structure of the ter-tp tasks 

■upad In this study. 








THia STliDl 












of th^ problem rna Rtntlng procedurep. It is in thir 
context* the pr^ircnt. et-udy entitled t 



The present etudy eiiae et in-r^stigniting following 

1* To ptudy thinking (Jt^robleffi-polving) procopses * 

evoked, by indlvldTial problemB* ®sch contp.ialng 
R oontlnuouB chain of reasoning. 

2 ® To Btudy the pnm© proeasser when appropriately 

grouped, regardless of the typology of problemo . 

3 o To study errors as they occur in solving these 

problems• 

4e To determine the relationships between ecores 

on thinking and some outside variables s 
intalligane® and age. 

5* To analyse the structure of th© appropriately- 

grouped process of thought fact or i ally and 
Interpret them psychologically. 

6. To point out the main educational implication© 

based upon findings of the study. 






1 


i'oor problem - poItstf are Influenced more by 
the content rather than th® form of the problem 


2 . Complex problem-polving prooeeeep eripe from 

Bimple problem-polvine procepee®. 

3® SooTBB on problem polving do not incroBB® with 

age and grade« 

4® ScorsF on various echemee of thought differ 

significantly from grade to grade. 

5® There are significant correlatione among all 

variables included in thip study. 

b. A mathematical picture for the variouc echemee 

of thought and other tests ©xlstp. 



This section of the chapter provides an overall 
description of the methodology used in the present study 
In all ten variables, 4? processes and data collected by 
the researcher are Included in this study. The criteria 
used for selection of th© institution, sample and tools 
used are as follows t 




The first step of th© present study was th® 
selecticm of th® school and sample. Th® investigator 
adopted th® following criteria to select the school and 
©ample • 
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(i) As fhis study wrp (isrlgnftd to orntrol grade » 

age and I*V 4 « eimiiltaneously, tha sobool should 
provide good cample for the eucoess*. of the 
present invertigatIon. jPor administering the 
tests the investigator was free to seleat the 
schools rand omly, 

(li) The availahllity of dates of birth of all 
students studying in different grades. 

(ill) The convanianee and cooperation of the school 

authorities in providing the neeeBSary fseilitias 
for the administration of the tests was another 
factor taken into consideration. 

( iv) Only the Higher Eeeondary Schools of Ajmer City 
hsving hind! medium have been selected for the 
present study. The schools located in Ajmer City 
war© selected by the investigator for the sake of 
oonveniance to visit the school as often as 
r®q,uired for the present study. Further it was 
felt that the investigator herself should b© able 
to administer the various tests in her presence 
so that the resvat obtained may be free from the 
individual differences Csubjeetlvity^. 

Cv) Esvitri Girls H.fc . School of Ajmer City hap bean 
selected for th© present study. 


Out of 900 students of grade VI to kl of Bsvitri 
Girls H«£ « School# Ajmer a sample of 240 students wa® 
Initially drawn on random basis in this field experiment. 
From each grade @q,ual number of girls were taken. In order 
to obtain a homogonaous sample grade, age and I .h • level 
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oontrollsd. Un the b?^elr of this dat®e of birth of 
the girls Eaintain®d in the Echolsre' Kegister, only the 
Fttsdentr of lt .1 to 11 . 11 » 12.1 to 12 .ti* 13,1 to 
14.1 to 14«11» 13«1 to 15.11 nnd 16,1 to 16.6 yenrs 
eorroppondlng to the grades VI, Vll, VIII, U, a, an& a 1 
were selected carefully, 

Por the measurement of intelligence, the Cattell's 
Culture^lrse Intolligenoa Test, voal® II Porm h was used, 
as the girls of average l»t^* level vbtb r©v'^i^©d for this 
study. The individual raw scores and ages being known, th® 
corresponding mental ogee ?fere read from the Table, m 
the intelligence quotients were thus computed and then 
on the basis of average l-s^. level, a sample of 150 girls 
was Selected finally, for this study, nieir 
ranging from 89 to 110, All students appeared in the 
tests. The frame of the final ©ample is given as below J 

total £./iMkLE 

1 

150 




1 

1.. 

[ 

1 

r 

! 

f 

I 

¥1 

VII 

Vlll 

11 

1 

aI 

11*^ 

12^ 

13^ 

14‘*‘ 

15'** 

16“^ 

35 

25 

25 

25 

25 

25 


To 

study the 

proposed 

hypotheses 

for 

the preBont 


study, the tools for measurement of intelligence and thinking 
procescee were selected. For measurement of Intelligence th® 
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Gatstell’p Culture ir0'=5 Intelligence 'fept, £ch 1<^ 2® Form 1 
find for thfi maaeurwent, of different thinking proeet^s’sp 
the written Piagetlfin type tert (Jein, M.i962i wn? applied, 
'•'he description of these tvo teste pr® as follows ! 


A© a large nmnber of children would hare to he 
covered within a short period of time, inrestigetor preferred 
to up® a group tert of Intelligence. Further to aroid 
the prohler of Inneuage compraheneion, a non-verhnl group 
teet (Oattell’s Culture^^ree test £'cnle 2» Form B) was 
used for the study. This teat has bean widely used In a 
number of Inrestigations conducted in U.I.A., -.Snglsnd, 

France, Italy and India. 



Frc® research point of view, it always reffiainp true 
that an exact and meaningful meapurement of general 
lnt@llig*3nce is as important as the meapurement of other 
rariahlep. The Gultura“-»fr ®0 intelligence test aim to 
single out the moet eoneiptent cor® of bapic mental cBpacity. 


Gulture«Fra@ Intelligence Test was designed by 
It«J».Oattell and . Ca'*’tell. Thip test 1e evallahl® in 

three level® s ^^.oale 1# heal© II and heal® Iil« Each 
©cal® ha© b®®n prepared in two parallel forme A and B 
reepectirely. Four dletlnct types of relation education 
are balanced in four teete demcnetrated to be of high **g** 
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eatxwation, thee® are £®ri®e, OlesFiflrs,'ition» M.etric®© 
end (^onditione, tC^le 11» Form -is conpietB of the following 
four euh tsete s 


■ S^ erjee. t Select the item which complete b 
the fieriec, Thie tert conpistp of 1? Iteme to 
h© Folvod in 3 minutes. 


: Merk one of the it^me 
in each row which doss not belong to liiat category. 
This eomprisep 14 items and the time duration 
for this test ip 4 minutes. 


i Fiark th© item which correctly 
completes the given matrix or pattern. In all 
there are 12 i*'-eme in this test to b® solved in 
3 minutes. 


Test 4 Conditions i Insert n dot in one of the 
alternative design so as to meet the same 
condition indleated in th® sample design* It 
consists of t items and time limit for this 1b 
2y 2 minute p. 



The Test reliability hne been evaluated both in 
terms of the Dependability Coefficient and the Consistency 
Coefficient. The Dependability Coefficient (Imm®di»te 
test re~tept agreements on the full test for 200 American 
high school freshman was 0.82 and on 450 eleven year old 
British Secondary School entrants, 0.85. The Consistency 
Coefficient (Spllthalf, corrected to full length) has come 
out at .70, 0,86, 0*87 and 0.92 on four different groups. 
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TRlidlty of 1 ii <9 four typsp. of euls-tept rr-ng® 
through .53s »fci 9 ?^n<l . 99 , which Ip a v&ry gratifying 

level for tonte of ruoh brevity. 


?h@ teet wap administered in a group of 25 to 30 
RtudentP at a tlmag proper instruotlona were given and 
the method was explained by uping 2 or 3 examplen» 

■'.‘Jach correct item war awarded 1 marlt and the total 
roarka thus obtained ia the “raw ecores on Cettell’a 
Intelligenoa 1 ?©et. Thaae raw Poorer were converted into 
I.v*. value from the clapFical norm T’able 3 given in the 
Manual. 



A large number of written llagetien type of taskp 
were reviewed. Mopt of the tspte are p.tandardieed and 
have been applied on American and joritieh Children. 
Kecently a test war prepared under the guidance of 
Professor Yaidya ("^aln M,, 1962 ; which was reasonably 
reliable end valid» Reliability and validity of the 
individual task are Rummarised in Table I. 


Oontd • 
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Tnbls I 

Cotfflci^ntP of E«lia‘billty and Validity of tho 
T@et of Piaget Typ© Tasks 


ft .ho. 

Kama of the Task 

Heliability 
Coefflclent 

H wt 60 

Validity 

Coefficient 

h *a 60 

1 . 

Height Problem 

0.583 

0.410 

P, A 

Shadow Problem 

0.907 

0,591 

5. 

Vlll Class irroblam 

0.624 

0.436 

4. 

beaker's Problem 

0.866 

0.755 

5* 

beads Problem 

0.466 

0.331 

6 . 

questions Inviting 




the wrong answer 

0.668 

0.278 

7. 

Numerical Problam 

0.902 

0.442 

6 . 

Candle Problem 

0.862 

0.453 

9. 

hall's Problem 

0.806 

0.638 

10. 

Card's Problem 

0.700 

0.492 

11 ® 

EtCsl Worm Problam 

0,856 

0.483 

12 . 

questions inviting 




the wrong answer 

0.622 

0.310 


The reliahility of the test here 1b ranging from 
«486 to *907 which is Tory high, 'ihe validity of the test 
is also ranging between *278 to.755 which is also very high. 
So the tost was eelocted for the present study. Initielly 
all the 16 problems ware taken, but after diecueeion and 
oonsxaltation with the concerned expert, finally it was 




aeoided 


to piolect 12 problemr conpirting of 42 procRppae 


for Inveetigfltlon. 




Her® the term hao not bean uped in the t'dagetien 
context B It Cf^n be loosely defined es highly generpllaed 
concept in rslntion to q^uontitatlve knowledge drawn froF 
the fields of bhyrlecl eciencee. In this rePtrleted 
reepectj it phowr eom® of ths following chsracteriEtlce » 

(1) It is not Pimply an addition or pubetraotion 

procep® applied mechanically. On the other hand* 
it ie backed by reasoning. 

(il) Within the context of each problem, maatery 
over it and others in turn ie likely to lead 
to the solution of the problem. 

(lii) It ie fundamental in character. In thir light, 
each test itam has been examined to determine 
whether it did constitute a thinking (Problem- 
FOlving) proceed. 

( iv) And lastly, the number of thinking proc@pe@s 
Bhould not be unnsceseerily, too large. 

For carrying out this analyein, it beeam® neceeBery 


to know how the eolutione to the various problems grew 
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Table II 


Bch®iB©F of Thoiaghtg Serial iiiuinbor of Contaot i'robleaae 
ae wsll ae i*roG®F:p|^ I'^UEabai:’ of -tTocapp®© aiid th.e 

Bool'S J^OBflbl© on "feb.© V'ai’lo'u.p £eh©ffl®P of ’^'ho'ugb.'t 


I'i'O e 

Scheme of thought 

B .W 0 . of 
contact 
problsm 

b.ho. of 
Processes 

'5’otal 

B 0 .of 
i-roc©-. 

SS0S 

Mriximum 
Be ore 

1 e 

bslng constant 
difference 

1, 7 

1*2,3,4j 24 * 

25*26,27, 

28,29 

10 

12. 

2« 

bslng J^roportlon 

?, 8 

5,6,30,31 

4 

6 

3. 

Classiflention 

3 

7*8*9*10* 

11*12 

b 

6 

A- * 

Conservation of 
volume 

4* 9 

13,14,15,3?, 

33 

5 

8 

5. 

Probability 

5, 10 

16,17,18*34, 

35 

5 

6 

6 . 

Testing ixypotheses 

11 

36, 37 

2 

6 

7. 

&raBping th® 
essence of th© 
Problem 

6, 12 

19,20,21,22, 
23,38*39,40, 
41,42 

10 

12 

8. 

Stating Procedure 

2.4,5* 

B,9,10 


8 

16 


Bach, of the twelve problome are divided into 
Sr obi ©Ml-solving procaesea. 'Hieir brief description i® 
given below. 

The ayfflbol ’fi* written against any on® of th® 
item® mean® that It relate® to the reading appeet of th® 
problem^ or alternatively* tb© answer to the teat items 
based on this (B) processes is contained within Hie body of 
th® problem itself. All such procesea® are not given 
proca®® Bo. and have not been scored. 
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i*art I snd i^nrt II of Test wa^ atoiBlstersd 
1b a group of 25 etudenta at a tim® in ®aoh cIrbb » ^egtalar 
olaearooma war® used to adminletar tho taet. Student? 
w®r« allowed to think ae long a? they required« It took 
about 40 SBinu’tee to 1 hour and 30 minute? in coiapl®tlng 
the t@Bt» Generally l®pe tinBe war taken oy higlier grade 
studentp in coKpnrieon to lower grade. 

The test wan administered on each grad© reparataly. 
Student© war® asked to fill in the required inforffletione 
mentioned on th® first page of the test booklet, '^’hen 
the attention of th© students were drawn toward© 
Instructions which were read out loudly by the InwestlgRtor 
along with the ©xamples, and students were asked to follow 
what Ir read in their test booklet. They were asked to 
raise their hands if they had any difficulty to proceed. 
After making sure that all pupils had followed what they 
are supposed to do, they were askad to go ahead with 
other problems. 

Th© present study is delimited with regards to 
the following * 

(i) Girl© of grad® VI to kl w®r© oonsidored ranging 
within the ag© limits of ll"** to 16 "^ years. 



^62-’ 


(ii) 

(lil) 


They were ©alected froia the one Hindi medixaffl 
school« 


{Jlrle elected were of average rang:lng 

froBfl 89 to 110. 






I 
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IV 


KRflaife COMraTTJSD WRim i'RObi.dM eOA»VlNCr 

and 

THB ACwUIS^'X'PIOR OF PHUtLBM £?QLV1RG rROCBJ^SBS 


















nn 

tapk of putting Into ©©rial order r ast of tan graded 
®tieke!» h© wants to find out how the child will go about 
handling the task* Ha ie interePted In the kind® of 'arrorF* 
th@ child may snake in the kinds of groupings h® may attempt, 
rather' than only th© final arrangement made by the child. 
Therefore ir*iaget tells ue '*how children typically do or 
do not think«. 


Hrof. denn klaget, while working with Theophll® 
Kiffion in Paris In t920 to standardise a test of intelli- 
ganea, found that children of a particular age eoismit 
elKiost similar type of error. In contrast of the general 
view that the number of errors dlminlsher as age IncreaPes 
it is found that during the formal operational stage there 
is a spurt and the ntoaber of errors committed by th® 
adolescents suffer a 'hump* . It is a fin® coincidence 
that Jt'rof. is. Vaidya tl975) too encountered hump* in the 
number of errors while investigating th® errors eommitted 








Ib it a <5*^616 of being caught between the home 
of a dilemma and getting muk? If it the orps 
of hot chae© trying hard to ohoosa in haphazard 
direotione ae if in the manner of closing in 
on the problem? Boee it illustrate that mastery 
of a thought proceee is through a paths Uphill, 
thorny and often erratic? Or doee the adoleceent 
regress so if on an adventuroxsa kiagetlan 
journey during which he ie trying hard to 
©ducat® out himeelf, thinking that th© right 
path to concept development lies in flourishing 
on experimental failures, or b problem solving 
situation in which either understanding Buffers 
a dip or errore a hump? Alternatively, le it a 
fact of rubbing hie echsmee of thought wrongly, 
©specially whan h® has pereonal reservations 
about hie ®alf acquirsd knowledge in contrast 
to school learning which doae not F®t right hie 
firmly held e@lf centred thoughts? Lastly is It 
th® ease that h® chooses to be vary romantic in 
his computations when confronted wilh a problem 
situation loading to a chaos? 

Thee® quests needed further clarlflcatlm and were 
referred to Jfrof* J* Bruner for comments. Bruner (197U) 
stated J 


'The type of error that you refer to, which 
we epoak of as growth error, is on® which a 
growing child trios out a new strategy although 
it is not well developed and uses it in plae® 
of an on® which has been working wall. It is 
errors of this sort which suggest to m® th® 
ventur@som®n»0e of Isarnlng during this ®arly 



beingp firfl willing to e_ 

■fco a l©ps ©©rtain and Hiono powerful strategy) 
liofor© they haw it under control^ in pT®f©renc( 
to one which 1 b safe, sound and dull. 


Some reBsrarches on reasoning In Surop® end India 
hanr© also r@v®al®d the pam® interesting phanomens. 


It appeariB that liaggt and Inheldar (1977), loTell 
and Ogilivie (1977)» David ElJilnd ( 1977; and Dominoweeki 
and Duncan (l977) did encounter this phenoicenon Tout mispad 
referring to it in thair studies, M®rtorano (1977) also 
encountered this phenoiaenon on the performanee at som© 
i^iagetian tasks in her doctoral stxady 'Developmental 
Annlysis of i*®rf orffianee on Piaget 'b Forroel Operations 
Tapto' though she could not detect it# 

In India fcndhu and Vaidya (l978)» ohserved 'hump 






































O— V V V W »• 

rroffi a lower stage to a higher stag®, th® moet 
fruitful area for attack being th@ transitory 
period between any pair of the two succeeding. 

of problems b 
pUpllB at diff 

intellectual development when new 
conoepte are under developments. It may appear 
in s@s difference studies relating in schisvement 

eotUfil deterioration oBicug adUltP 

ly appeax i: 


under controlled conditions. 


Children stick to their thoughts firmly, fehen 

ie t’ ' ‘ • 





ell eortp of errorFf, while they are 


err or a Bsade cm indlTidual 42 prcreepeer of thinking (aa 
listed in the table) are ranging from 1 to 12 on E.&o* 5 
and 21 . Several ideae oome to their mind, while thinking 
is inflneneed wholly by content of the problero* They 



finding. For example, errors completely disappear in 
grade kl (S.Ko. 1, 20> 22, 23*24, 25, 26 , 27, 2fc, 29, 31, 
34, 35@ 40 and 41)* But before they deelin®, they suffer 
B hump* One® this 1© croreed, errors dieappear* 

Ciii) ^ia^ority of adolescent pupile cannot auepend 
th@ir answer (judgement) when they tacki® a defective 


the question itself. Thie again ehowa that thay ar® 


largely speaking, Influenced mor® by the content rather 
than the form of th® question (S.No. 9 end 10), 
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(iv) ruiure to accept the prol)leEi rcpult® in all 
eorte Of errors called arbitrary errors which, when pooled. 
suffer a hmp of -rarying nature. Secondly, dominant 
error ae defined in this study also suffer hump of 
varying nature. !Phi© confirme another finding that more 
than 90^i of the adoleacent pupils studying in grades VI 

to A.I ar© not In a poeition to suspend a judgement or 
judge the incomplete nature of the ^.uestion< 

(v) Contrary to Piaget and as Judged by high incidence 
Of content influence, adolescent pupils are affected by 
th® content of the q,u@stion not only within grader but 
also across grades* Taking an overall average of the 
influence of content, the extent of influence declines 
with grade, a finding consistent with Piaget, the respective 
gradewise percentages being * 66.57, 51 .04, 43.95* 3?.57, 
27.23 and 11,90 from grades VI to aI . This suggests a 
fruitful hypothesis. When the choice of the problem le 
appropriate, the adoleecent pupils do not hesitate at all 

to bring into the problematic situation several sxtranooue 
Considerations, But when they are fall to solv® the 
problem, the inferior one comes into play, bringing in 
its train, comments, criticlsme and other arbitrary errors 
into the problematic situation. 

On the basis of above interpretation, the SxMitaifiiS 
one i .e. poor problem solvers are Influenced more by th® 
content rather than the form of the problem 1© accepted* 
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^iCTlCl , h 









Graepln^ the ©saenoe of the problem, Claspificrition, 
Conservation of volume ©nd Testing hypothepee, Eegardlng 
testing hypotheses th© other teat item relating to this 
seheme of thought comes or appears at aerial Wo. 28 pnd 29 
as the problems inhere a continuous chain of reaeoning, 
it iB difficult to comment on the fixed ©ei^uenoe of 
problem solving behaviour. If certain fluctuation are 
ignored and criteria kept at 50^ level of acqui®ition» 
th® following statements are made * 


(i) About 50> of the girls do not have experimental 
mindr. &irls from grade VI to VIII and X ar® 
not in a position to test hypotheses. 

(ii) More than of girls fail to grasp the eseeno® 
of th® problem. 

(iiij fhe same observation applies to the echemos of 
thought, grasping the eeseno® of the problem, 
conservation of volume, classifioation end. 
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Table Vll 




Showing Mean 

t b.b* and 

t—valueB 

of kslng 

Constant 


JfiiJfejaBSLS. I*etween the 

Oirle of 

Grade VI 

A VII, 


VII « VIII, 

Vlll k u, 

Ix A A and a & aI 



. Oradas 

ho . of 

Mean 

* 

"^7**" TftlXieF 



. 




1 . 

VI 

25 

4.48 

3.73 



VII 

25 

6.48 

4,42 

3 »45*« 

2 «• 

VII 

25 

8.48 

4 .42 



VIII 

25 

6.80 

4 .77 

1 .29 

3« 

Vlll 

25 

6.80 

4.77 







2.22« 


ix 

25 

9.44 

3.53 


4. 

Ia 

25 

9.44 

3.53 







2 .46«» 


A 

25 

11 .52 

1 .46 


5. 

X 

25 

11.52 

1 .46 







0.36 


Al 

25 

11.16 

1 .67 



Slgnifleant at .05 level » 1.98* 
Significant at .01 level « 2.61 



The reeulte from the above Table aho^ that girle 
of grade VIII and Ia and lA and a differ significantly 
in their nsean perforiuianeeB on acheffie of constant differenc® 
at .05 level and girl® of grade VI and VII differ at .01 
level of ©ignificanca. There te no significant diffarano® 
between the girls of grade VII & VIII and 1 d- aI on this 
scheme of thou^t* 





•Tabl® ?lll 

^Showing 2,13. and t-Talnea of gaJbaffia of 

i^atweon the Q-iria of Grada ¥1 ^ ¥XI( 



¥II ix ¥111, 

¥111 k IX, 

lx "Sc A and 

A ^ aI 


L ,1^ 

0. Grades 

ho. of 

l^ean 

k' »h • 

H* vai\i@s 

nwiiiniVi'T‘1' 


—itas^ 




1 » 

yi 

25 

2.80 

1.52 


awaiunwMiw 

¥XI 

25 

5.00 

1.32 

0.49 

2. 

¥II 

25 

5.00 

1.32 







1 .71 


¥111 

25 

5.60 

1.15 


3. 

¥III 

25 

5.60 

1.15 







0.47 


IX 

25 

5.80 

1.76 


4« 

lx 

25 

3.80 

1.78 







3.08** 


■A 

25 

5.20 

1.41 


5. 

1 

25 

5.20 

1 .41 







1 .10 


Al 

25 

5.56 

0.62 



£-'ignifloant at .05 level = 1.98«- 
£ignificant at .01 level « 2,(31** 


'!'he raevat ehove that the girls of grade Ia and x 
differ in their mean performances at .01 level of 
significance. Mdila th® other girls of different grades 
do not diffar at any lavel of signlficanoe in their 
ffieam perfOTinancas on th® schema of i’roportlon. 












Ta\)l6 li. 

fc-howing and -t-vRlnep of gohemA nf 

SXsi^iiiSsSiijBEl Between the Girle of Grad® ¥1 <>. 


VII 

, VII & 

VI11, VIII 

ds lx, Ia 

X and 


^ 0 e 

Gradt*i 

Ko. of 
—siafiss 

Mean 

8.1). 

*t’ values 

t. 

VI 

25 

» 

o 

o 

1.19 



VII 

25 

1 .80 

1.2? 

2.34<^ 

2. 

VII 

VIII 

25 

1.80 

1.22 

2 .50* 


25 

2.72 

1.37 

3* 

VIXI 

liv 

25 

2,72 

1.37 

3,66** 


25 

4.12 

1.33 


4. 

lA 

25 

4.12 

1.33 

0.61 



25 

3.84 

1 .10 


5. 

X 

25 

3.84 

1 .10 

1.74 


xL 

25 

4 .44 

1.52 



Significant at .05 levol « 1 *98'^ 
Significant at .01 level » 2.6l^^« 



The above Table shows that girls of grade VI ic VII 
and VII ^ VIII differ significantly at .05 level in their 
wean perf orsiances on scheme of Classification, while th® girls 
Of grade VIII and Ix differ st .01 level of Bignificpnee on 
this Bcheffle of thonght« Girls of grad® I*- and X and a and «1 
do not differ at any level of significance. Their mean 
ptrforffiances, however s diffareht but they ar® not etatifticall 

significant. 
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Shoeing Maans JJ.D. and Walues of SaaMimllM 
iJ©tT(i0an tha Girle of Grade VI &; VII, 


VII 

«j ¥111, 

¥111 1a, 

II (ii A and 

A ^ aX 


& «l)io, 

Grades 

WOo of 

mom 

ggm 

ingjiiiiiiiiigiiiiiii 

1 ® 

VX 

VII 

25 

1.44 

1.05 

3,04 * « 


25 

2.80 

1.52 

2 ® 

VII 

VIII 

25 

2.80 

1 .52 

0.78 


25 

2.40 

2.06 


3. 

VI li 

25 

2.40 

2.06 

1 .do 


Ia 

25 

3.44 

2.34 


4. 

11 

25 

3.44 

2.34 

1 ,88 


1 

25 

4.52 

1.66 


5. 

1 

25 

4.52 

1.66 

5 .08««'* 


a1 

25 

6.76 

1.45 



Significant at .05 level » 1.9S« 
Significjent at ,01 level >= 2.61 *«■ 



The above Table rhove that girle of grade VI and 
VII nnd A and Xl differ in their mean performnnoee at .01 
level of rignifloence e ¥hile the other girle of grade 
VII ^ VIII» VIll « U end 11 ^ 1 do not differ in their 

Oonesrvation of Voi'Uffl® at any l®v?'l of 


performenoes on 
Pignlficance. 










Table II 


J^howlsig hBRXif ShiX). and. t-valuee of Seheme of 
te.^S,fiis3aii2E -between the ttiyla of Grrade a VIIp 
VXI ec ?II1 p YllI d- 1 a, 6c A end a &- .*^1 



1 0 

VI 

25 

2.56 

1.38 



?1I 

25 

3*16 

1 .28 

1 .59 

2 

VI 

25 

5*16 

1 .28 







1 .46 


VIII 

25 

3*64 

1 .03 


3. 

VIII 

25 

3.64 

1.03 







2.45« 


IX 

25 

4.44 

1.26 


4. 

Ia 

25 

4 .44 

1.26 







0.67 


X 

25 

4.24 

0.87 


5. 

1 

25 

4.24 

0.87 







3.04'»« 


kl 

25 

5.04 

0,97 



Significant at .05 level » 1.98* 
Significant at .01 level = 2.bl«* 



The reanlt shove that there is Blgniflcant 
differeno© In the means of grad® VIll snd 1 a at .05 level 
and mesne of grade X and aI differ at .01 level of 
aignifiorance. Oirls of grade VI d,VlI, VII & VIII and 
Ik X have no algnifleant difference in their mean 
performances on the scheme of Irohability at any level* 
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Table All 

£.*howlng Mean, ^’4). ^nd t-vsluee of ,T >^rtl]ng Evnothf^rnp 
between the Girle of ttrade ?I <i. nil m ^ Vlll, ¥111 
& li., JX 4c A end X <*» IX 


b .h 0 . 

SraS'es 

So .of 
—^—aas&g_. 

Mean 

b.b. 

*to values 

1 . 

VI 

23 

1.44 

2.6i 



VII 

25 

1.20 

2.44 

0.33 

^ » 

VII 

25 

1.20 

2.44 



VIII 

25 

2.28 

2.90 

1.42 

3. 

VIII 

25 

2.28 

2.90 







2.76«* 


IX 

25 

4.44 

2.6l 


4. 

IX 

25 

4.44 

2.61 







2.24^ 


A 

25 

2.04 

3.04 


5. 

A 

25 

2.04 

3.04 







3,44-ai* 


aX 

25 

5.16 

2.03 



&’lgnifleant at .0& level » 1*98* 
Siftnificant at *01 level « 2 . 61 *’** 



The resultis from the above Tabi® ahowa that girls 
of grad® Ia and a differ significantly in their mean 
performaness on tasting hypotheses at *05 level and 
girls of fill ^ lA and a ^ *1 have significant difference 
at .01 level. While the girls of grade VI 6c VII and VII 
t. VIII although differ in their mean performances, but 
this dlffarance Is not significant statistically. 




m 
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Tabl® ii,lH 


Showing Mgnn, £‘.B* and Vvaiuea of 

isetiiean th© Girl© of Grad© 

YI 06 YIl » VII ^ VII X VIII &. T 1, j T 

» viAA, viii & 1 a 06 ©nd A *; aI 


IN' 0 e 

GradtP 

Ko .of 

Mean 

6.1). 

*t' vraiu.«E 

1 e 

VI 

25 

2.84 

1.17 


iTwmtiumMpcwwmMiawwc 

VII 

25 

4.24 

1.64 


2. 

VII 

VIII 

25 

4.24 

1.64 

2 ,94 


2b 

5.56 

1.55 

5 . 

¥111 

11. 

25 

5 .56 

1.53 

1 .12 


25 

6,04 

1.51 

^ Q 

1a 

25 

6.04 

1.51 

0.00 


A 

25 

6,04 

1.81 


ft 

J> » 

A 

25 

6.60 

3.55 

1.59 


Al 

25 

8.72 

2,62 



ignlficent at .05 level ® 1 . 98 * 
IgnifiowBt at .01 level * 2.6i«'» 



Kesiultp phov that girle of grade ¥1 * ¥11 end ¥XI 
4; VIII have Bignlflcent differanc® at .01 level iB 
grapping th© eeaenoe of th® problero. ihil® the glrlr of 
grade VIII U, Ijw X and a & aI are more or 1 ©pp 
P iiHilsr In their performances on this Btimm of thought. 
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“Table ll? 


•»»bowing S*B* snd. 't—valuer of 

ifc£lSSA?l3ffiS£, between the Girla of Grade VI & VII, Vll 
& ¥111, VIII & li, lx <s; X and a « aI 


0 #W 0 * 

Grades 

i'lo.of 
»-jsjapa£_ 

Mean 

S .JLi. 

‘t* valusp 

1. 

VI 

VII 

25 

1.56 

2.20 

3,11 «■* 


25 

5.52 

2.25 

2. 

VXl 

VXll 

25 

3.52 

£.25 

2.45* 


25 

5.40 

3.10 


3. 

VIII 

25 

5.40 

3.10 

1.48 


lA 

25 

6.80 

3.55 


4. 

IX 

25 

6.60 

3.55 

1.59 


X 

25 

8.72 

2 .82 


5 e 

X 

25 

8.72 

2.82 

5.75*« 


XI 

25 

13.12 

2.58 



b ignificnnt -at .05 level « 1 . 98 * 
Significant at .01 level » 



The reaultB from the above Table ehowa that girls 
of grade ¥1 & VII and X & XI are different in their mean 
perforniancee at .01 level of slgnificanca on Stating 
i'roooduraf*« Will® the girle of VII and ¥III differ 
significantly at .05 level. There i® no aignifioant 
difference in the girls of grads VIII X; Ix and lx x on 

this scheme of thought■ 
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um.slmXm 

On oon^sldering the reeulte of Toblee Ui to , 
it If foitfid that rouia girls of two coaparatife ol^Fetsr 
hrive pii.,ElfioaBt differiatiCi® in their ii.een perforrofiiicffis 
at .05 .01 lev-^lP on various pohea:®?' cf thought l.< 9 . 

Conet^Jttt difference, rroportion* r-inFFificntlo», Conpervo- 
tion C)f Volusri^, rrol^^bilitj/, '?‘®Ptlng uypo^heeep, urnt^ ing 
th«» epp^ncfi of the i'yoblerr nnd f-’tRt.ing- rrooeAursr, Jjut 
Ht the pRBi® ti!D© it le alii'o found that pome gtrlp of t'so 
eoKsp'arativ® have no Fignifio'’nt on 

there Fp'hfl'Oep of thought, neither at ,05 level nor a** .01 
level. "'h®r«for>^, it is eoneluded that in poko opp®f 
thpre iP Plgnlflonnt difference in rean performcnesp of 
girls, while in roiae cases ther* Je no slgnificnnt 
differenc'** in their ff.oan perfcrffiancep on various pcherfler 
of thought. 

henoe, the toSiMililhlSME i-0. ihorsp on v'^rious 
©cheffier of thought, differ eignificnntly fro® grsoe to 
grad® is partially accepted, Uill the problem?' psleet^d 
for this etudy ar^ developments! in chcranter* It phouM 
not b® lost sight of that a given problem or n part of it 
ir solved ov«r c wide age range end i*.»* range not only 
Klthln th« gr^a.i! Wt "IfO «'>ro,P th, «r«a«F too. ^ooondlj, 
a problom i-UoKia 0® EtirtlaJ aeocrdlng to tlBgtt, In It® 
«ia«t pcfliJl® variation. LnFtly. tl» .la*»t tji.® t»®k. 
lni.»rlng a contlnuow oteln ot rontonlng »r® not «®®lly 
OBonnbl® to th, oonvantlonnl ttohnlin,. of It®. ®n®ljrl® ®to 




FACTOB /lilALlSIL MI> MTiRi^HbTAnQK 
OF FACIfOHS 




















HJaladJjuetmeiftt and Interaet in thingp in Central London, 
the data when fnetorlally analyned by hotelling Bethod, 
rovoBled ten fact ore of which only the four factors 
namely 9 Attainment factor, Practical factor. Interest 
factor end M^W-tment factor were found elgnifieent and 
were Interpreted after rotation. 

Valdya (1975) eoaae years later Invertigating e 
more elaborate study, using 45 variablee on the growth of 
logical thinking during adolescence using seventeen 
problems and other tests, like intelligence, adjustment 
etc ., on a sample of 200 students of grad© VI to a found 
ten factors s to hematic learning, Oeneral adjustment, 
Jfc*robleffi orientation, Sensing problems, tymbolieation. 
Testing hypotheses, being constant difference, Aspect 
character. Seeing the problem as a whole and Intelligence. 

Eandhu ( 1980) investigated the structure of formal 
thought with the help of ten Fiagetian type tasks and other 
variables * Intelligence, Haasoning ability, Bpaca 
relations. Adjustment, Personality traits and Academic 
achievement on 9^^ adolescent pupils etuiying in grad© 

VI to 2i. The factor analysis of data by the principal 
component method and than rotated by varlmax showed the 
fourteen factors. 

Padmini (1982) investigated the growth of exclusion 

of v«rlabl.s coring adol.eo.n« oo 200 .tud.nto .todyiog 
in grad.. »1 to 31 «in8 39 Stating and T.ating 
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of hjrpothoo.0. lofouigoooe. aod AptitMo tooto, 

fermut«t,lon«. Oomtlnatlooi,, I-roblon „noitlvlty mi 
Graoplng the o.eenoe of the prokleo ,„e oamlnl.tored end 
the following twelve faotore were ottelned uelng prinolpel 
component method (Varlnea rototlon) . lengung. feotor. 
iixcluplon of Vftriablee (Meeting hypotheeesj, SxoluBlon of 
verieblee C stating nypotheeeejf buper iSgo Strengthf Group 
Jaotor of Personality, Pernmtstions and Comb inn ti one, 
Menhonieal Seaeonlng, Self Euff leiencj, Age, i'nrmin, ego 
Pt 3 r'<gngth Rnd int«5llig<!iiioa * 

Jain ( 1982 ) eoRductsd a etiAdy of proTslam solving 
behaviour In i?hyaiOB using 34 variables on a aaniple of 18O 
ndoleroant puplle studying in grade 1.1 (Science), bslng 
£icr®« teat last eiK factors w«r@ eliminated out of tha 
existenc® of the twelve factors. 'Kie following aix factors 
were interpreted psychologically i <»@nsral Schematic 
learnings Creative thinking, Acadenic Achievaaent or 
Kxperiano® in Science, Probabilietic Heasoning, Proportional 
Ilsasoning and Piagetian Cognitive Development. 

Shrestha, (1963) inveetigated the ftR<iUieition 

of ■nrcblem-BolviniK processes during adolesoeno® using 









th<9 vsriableft used, {Secondly, it was to determlno whether 
all variables subjected to factor analyplB appeared or not# 
factor analyPiF ip bar-ed upon oorrelatlon toatrix* 


45 inter-correlatlone became available among the 
ten variables, conridering th® half correlation 
divided eymmetrically by the diagonal as shown in Table a¥< 
In all there are 59 i’ceitiv® eorrelationa out of which 55 
are Fignlfioant at *01 level, one ie eignlfioant at *05 
level and 3 are insignificant. There are also 6 negative 



correlation® between the variables are given below i 


5rd and 2nd i.@* Constant dlffereno® and 
4th and 2nd i.e. I’roportlon and l.w 

5th and 2nd i.®* Claseification and 

6th end 2nd i.e» Ooneervation of volume and l.w* 

7th and 2nd i.®* i^robability and 

10th and 2nd i*9» 


gitating Procedure and 1 -h 



Therefor® all the oorrelatione ere pigBlflcnnt 
at »05 and »0'i leTsl except the correlations mentioned 
ahoTO. 

Hence the £ifi>b._hy_pQtheale i*e. There arc 
significant correlations among all variables included 
in thiB Btudy is largely speaking accepted. 

kB most of the correlations were found signifleant^ 
it ’MR0 decided to eubjeet th® correlation matrix to 
factor analysis, using hotelling method to study the 
mathematical structure of the adolescent thought. The 
ma^or objective of this study was to make a comprehensive 
study of the mathematical structure underlying the 
various echemee of thought within flagetisn context. 

The faetOTR appeared on factor analysis in this study 
are present in Table kH* 


C ontd. 



~ 100 « 


'Tatol® XVI 

Varimax fiotated I’aetor Matrix for Vorlablee 

1 to 10 


a: 0 « 

Variables 

Factor 1 

Factor li 

1 « 

Aga 

0.84 

0.32 

2 o 

X *14 A 

0.10® 

-0.89 

3* 

Using Oonetant Uifferenoe 

0,70 

0.03* 

4« 

Using i'roportion 

0.74 

0.08* 

‘3e 

ClaspIfieation 

0.73 

0.14® 

6. 

Conservation of Volnm® 

0.76 

0.05® 

7. 

Pr obability 

0.71 

0.15® 

8« 

Testing iiypothePee 

0.36 

0.53 

9t 

Grasping the EesenGa of 
the Problem 

0.77 

0.31 

10* 

Stating ii’yocednreB 

0.90 

0.16« 


^ ©uppoFad to b@ toeisnlfleant . 

lElaxaca-MAiaaft ; E- jLfe a.. g a c . t fl 3 C £ 


A neat piotur® appear® when it coinea to the 

Intarpretatlon of yarlouf faotore. tofor* doeoriblog 
this ploturo. It it noooooary to nalai th. foUOKlog throe 

resaarto * 

1 . All the InalTldual factor loadlnga haye bean 

radhoad to two decimal placea. 

2 To olmpllfy the Interpretation of faotore and 
to draw attention only to thoe. factor loadlnga 



1 oi “» 


which eontrlhiate ei@iifieantly for determining 
th® nature of tha factor, factor loading helw 
•4*«50 to -,30 have haen ignorad. Infaet there 
le no definite criterion, how amBll factor 
loading Bhould b® Ignored. 

I'^njaJBln Frucher (1967) haP euggeated thet ^aluee 
of factor loadingp lesB than .20 are, generally apepking, 
insignificant and hence can be ignored, whereaf Tariour 
other research workers haira ignored values upto .300 
( faidya, 1975 )« Xn the present etudy also the loadings 
of the different variablap on the various factors having 
valuer niMsierionlly e<iual to or lees than . 3 OO have been 
Ignored whl3.@ interpreting the factors. 

3 , Uetially rpeaking, any factor whoa© latent roots 

or eigen value ie greater than on© is euppoped 
to be significant. In this study, out of 10 
variablee# only two factors appeared on the 
above mentioned criteria. 

The flrPt two factors, with their ©Igen values, 
perC'^ntage of varlahc® and oumulstiv© percentage of 
eigen valuer are shown In Table aVII « 


Contd » 
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Tabl8 mi 


Sigen 

Valuae, Parcant 
Pereentag® 

of Variance 

for the Two 

and Cxunuletiv® 

Factore 

t ,flO aOf 

factor 

Kigen valuos 

Percent of 
variance 

(hamulativ® f. 
of Sigen vel\i® 

1 a 

5.17 

51.8 

51 *8 

2. 

1.14 

11.5 

65.2 


.84 

Age 


Varimex Factor I 
&ignifleant LoadingB 


t i 

.70 

■r .- i. 

I 

I I 

j 

.73 

.71 i 

.77 

C .D. 

Claeei- 

Proha- 1 

i/ ojci * 


f Jeation 

hility j 



.74 

Prop or* 
tlon 


.76 
Conp.of 
Volute® 


T'epting 

Hypothe- 


Itating 

Froo«dur@ 


llrfit-IaialfiE 

It haf high poeltive ioaalngo o" nl“e TBrlatl.P 
out of tan. Only oiw Tarintle IntelllgOTOs he. 

InolgnifloMt loadlns. Hi. loading .90 lo on 

Stntlne irooedura. Other yarUhl.s are aleo hating 
Blgnlfloant loading on thle faetor. faking an ot.rall 
via., It can ha Intarpratad ae l ami d l ftaeontllg laot a r 
comprlalng • Stating Irooadure. Age. Ora.plng th. daa.nc. 

la^^P) Conearvatlon of Volua®» Proportion, 

of ths ProWoro tdOnBorvaii^ 

dad OnYifitant Diffaronoa (C.P.) and Tseting 
Claedification# ConetanTi 








rample whore the age range for the entire Baiaple ir* from 


1to ‘jh’*', 


'SM j’iS'P Mfj O M*! «■ Ib^ H n iTH4 iTii! 


roaiponing exiete below 11*^. If it exiete,, dc^e* it 
depend more on age or Keeently In s perronal 

ooniMunicntlon ProfepPor P«^<i7©rnon hae suggaeted this 
prohloffl. how 1,0 it to 'b@ inveatigated i© b matter of 


ry epp: 





Do Bum upj, it oan be Pnfely eaid t-bat within the 
context of ow problemB end tapke, the thought of 
adolescent girl© of avarege achlavament possesBe© two 
fact ore % ega dependant fcpmal reap owing factor and 
non-wsrhal aspect of intelllgenoe ae meapured by 
Cattell'p Culture Eree-teet locale 11» Formb, 

Therefore, the i*e. A methematiOBl 

picture for the various schemes of thought and other tests, 
exists is accepted, which, on helnnoa, turns out to be 
quite narrow . The reason for this ie that number of 
variablea included in this study were not many. 






I 

% 


m 


SUMMAEY, 


BDtXJATIONM. IMPLICATION 

and soqsestions 




ufw 


©rva' 


t an 






l»i«] 
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major etagsB In theory s 

(i) C^naory-Motor stage (o-2 years) 

(ii) i^re-oparatlonal stage (2-7 years) 

(ill) Gonorete-operatlonal stage (7-11 years) 

(1y) ForRial-oparatlonal etage (11-15 years) 


Several researehee have "been done in the direction 
of 'Fr oh lem-Solving* at\d 'Intellectual Development* . Ihe 
main re sear oh® p related with the present study conducted 
hy the variouB authors can be olaerifled and are a® follcwes 


( 1 ) 


heidbreder, S,( 1928)5 hyle, T.(l 950)5 hu®w@ll» b. 7 . 
(1956); Folya* ( 1957)5 healings (196I); Gunnels, F*G. 
(1967)5 Wonay* C*i)» and Gox* h«C* ( 1975)5 hieln, G.A. and 
Weitaenfeld, «J . ( 1977)5 Dunlop, and Si-ank., P. ( 1977)5 


Allow ood, and hontogomery, h. (1979)* 

(ii) stud las pn 


Vaidya, SA, (1964)5 ^udin» L.fe. (1966)5 hart, 

(1971 Ji Kiera, HJt. ( 1973)i Cloutlar, K. and Ooldfrhnld, 
(1976)* Claffloka* P-W* (1978). 


(lii) 




I n ;n an t ual_ Bflyn 3 . 


Gartland 


»ramo««n. 8. (1975)t Korin. Jo.aph, 0. (1978)1 
M.J. (1978)1 Taldya, ». (I979)i Jal®. E-C-(198f)l 




iiFirpluSf a.j Karplusj is,, Forming mo* M,, and 
FaiaO-sen, A. (1975)| Adi, Hgl^n, Karplue, R,, Lawe-on, 
Anton and i*ulofl, £t@ph@n (1977)} S'hayer, Ki. and WylaJa, 
ii« ( 1978)1 ■^arplufj, a., Adi, Helen, and Leveon, 

(19 7b) 5 Walker, R*A., Hendrix, d*R* and kirtena ( 1979)* 



Inhelder, t'* and Fisget, *1. (1958^} Wheeler, D. 
(1958)} Feel, a.A# (i960)} Hovall, (l96l)} i^enrd, d.R* 
( 1902 )} JackBon, S* (1965)} Welle, . (l972)} Hawron, 

A.ti« ( 1974 )} Waite, (1975)} Clayton, V. and Overton, 

vi®F» ( 1976)} Mortorano, &«C« ( 1977)} £^andhu, f*!. (ig&O)} 
Fadffilni, K.S. (1982) and Jain, H. ( 1984 ). 

Thle study differs from the above mentioned etudiee 


in following reepecte. 

1 , Sample « 150) Ib drawn from elngl® glrle ’ echool 


2 . 

3 . 

4 » 


In each BUb enmpl® (^ “ 25), girlf of awrage 

achievement have only been included, their 
aggregated achievement ranging from 50 per cent 

to 59 P®^ cent* 

la .aoh 8«b-MMpl9. srad. and aga hay. al«o baan 

c ontroll®d• 


yaral anba-b T "Ta! a 

„lU.a dwlbg problan .dying bay. ba.n ntudlad. 
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5. It hne also hmn poselbla to dotarmlne tho 

matVismBtloKl Btruoturo of ths tostn mi tac 

u?.ed in this etudy. 

Til© problem wae stated as j 

Aspects of Logical Thinking Within 
i'iagetlan Oontext idmong Certain Groups of 
Average Molepoent GlrlR". 


.of the &tudy 


Th© present latudy aims at investigating follovin. 


1 . To study thinking (froblem-Solving) processse, 

evoked by individual problaapj taoh containing 
a continuous chain of reasoning. 


2* To study th® saffi® proeeeaes when appropriately 

grouped* regardloee of the typology of problems. 


3. To study errors as they oocur in solving thee® 

problem©. 

To determine the relationships between ecort® 
on thinking and some outside variables s 






** t 



The following hypotheeee are proposed to be 

tested. 

1 . £*oor problem - solvere are influ@ne®d raor© by 

the content rather then the form of the problem. 

2 * CoBiplex pfobleni"solving prooeeeeB arip© from 

sinaple problem-polving prooeppee., 

3 , VooTQB on problem solving do not increase with 

age and grad®. 

4® Scores on various echemea of thought differ 

significantly from grade to grad®. 

3. There ar© significant correlations among all 

variables Included in this study, 

fo. A mathematical picture for the various ©ehemoB 

of thought and other taete exlets. 





A sampl® of 150 girls was salaoted randomly from 
Eavitri Girls K.t® behool» Ajmer* The age? and grade 

wero controllede in order to get a homogeneous sample* 

Th® selected girlp were of ll**", 12‘‘’» 15*^# 

years age level to grade VI, VII, VIII, II, i end aX 
respectively. Their I-*i4’^ ranged from 89 to 110* From 
each grad® omual number of girls ^25) was taken. 




problwe and 42 proeessee. 


The nsmo of the problem and eorreppending echemee 
of thought are presented in fable aVIII. 

fable aVIII 

Showing Mamen of the ProblemF and Schemes of fhou^t 


-l@m 

Using c 

•lem 

Using P 

Problem 

Clas aif 


atora Pr 


b« 

Candle Problem 

9. 

Hall’s Problem 

10 . 

Card's Problem 

11 . 

leal worm Problem 

12 . 

ytaestione Inviting the 


wrong Mevsr 


Using Proportiony 
nonservation of Yolum® •/(. 
Probability h 
testing Hypotheses 

Grasping the Bsaence of j 
the Problem 
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Sh.e Bt;n teeiUfiiciUsp usad iii tb.® ©nnlypip of 

the dntpi are given halov » 

(1) hean and Standard deviation 

(11} Th@ t«»valu®a were coaiputed to find out etgnlfloant 
dlfferenea between two comparative gradee*. 

(ill) CJorrelatlon-coefflclantF were computed to determine 
relationship among all variable f included in this 
rtudj. 

( iv) Factor analyele wae used to study the mathematical 
Btruoture of the various echemes of thought and 
othet* variable, like ag© and I»w» 


£aliiBJL£.a±lfin£. 

1 , Girls of grftde ¥I to aI were considered ranging 

within the age limitr of 11*^ to 16 "^ years# 

g, 'fhey were selected from the eingl® iiindl itiedlum 

school a 

3, OirlP selected were of average I*v,- ranging from 

89 to ItO. 


The Bhin flndlngp of thlo atudy »■’ foUoar i 


1 • 


2. 


Haan aooraf on aaoh »nhe»o of thongihf «ith 
oceaslonnl fluctnatione ehov on inciaaolng trend 

w 1th agt grade ♦ 


ere In n 41P !•" 

noma of the grnan' nohemer of uoing 




coBetnnU difference ClBBPlfleation and PoneerYation 
of Volxwaa and Testing h.ypotheF.®B due to hvmg effaot, 

T'He inltlBl parforffisne® on varioup eohamee of 
tfeoiigb-t rf^tfiRins quite iieterogeneoue throughout 
ths grade for the entire sample, however^ it 
attainr hoiflogenaity in the doping grades» 

Th«s s.chenip» of daspificsticoa. and Graaping the 
9 PS once of the problem have attracted a large 
number of errors, huwp^effect on errors is 
noticed clearly. To illustrate S^deme of 
Ir op orfelon, ClsPEificatlon, Gonaervatlon of 
Yoltune, Pr oh ability, Testing Eypoth®p®r and 
Grasping the Seeenoe of the i’roblem Puffer humps, 

Girls of lower grades are influenced more by the 
content rather than the girls of higher grade. 

About 50 per cent of the girls do not have 
experimental minde. Girls from grade VI to Vlll 
and X or® not In a position to test hypothsPer. 

Kora than 50 per cent of girls fall to grasp the 
eacence of the problem. 

The same observation applies to the eehews of 
thought. Grasping the seeence of th® problem. 
Conservation of volume, ClRpsiflcation and 
Probability, 

Only 19 per cent of the girls are In © position 
to accept the absurd premie ®p of the problematic 
situation or in other words they ar® in e popition 
to reason formally* 




of probl^iiss Bal^etsd for this es 
tigrating various achemae of thought 
d.QV'slopmantal in character as thss® show 't* 
diffaranoes at ,05 and »01 level of eignlficonce 
from grade to grade. 

Thoro rare rlgnificant correlations among all 
varlnhles included In this study at .05 and .01 
3.evel, except the variable 1.^. 

'’’here is no significant correlation between I«W' 
and other schemes of thought, these are, using 
constant difference, Proportion, niassiflent ion 
Consei^Rtlon of volume, Probability and Stating 

correlations with l.w-* 
hnvie not appeared possibly because of the 
restricted I*w» for the girls selected for this 

liev® 


facte 


-hliF. Ktudy we oondwtsd .ithln th, Wag.tl.n 

Th, i'lag,tla« thought io o wry hl^Xy th.or.tloal 
oyotem uhee, educational Inpllcetion. In their tented lorn., 
hnve yet to eppeer. Mthln the context of thle etudy. It 

x. w Of thought attracted a large 

was found that Pom sehemafi ot 

/.■MB! M+fiT*e in the face » O-lven 

nuBher of errore. Thew orrore .tare In tn 

X *„i m,i+«rialp, thoBo errors can 

the appropriate 
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to reauced to a great extent othersloo errore. on fundn«nt-,l 
ooncoptr will oontltme to rerlpt. fere Ideaf of iiruner, 

Aupubel rand hav© lot of relev^nos» It Ir in this 

context alone that etiidenta will bo nble to acBimil^ta 
knowledge as Piaget hnp talked of without offering any 

strategy a 

Our Ftudy suggeata indirectly that if pupila are 
trained in reflecting over their responpec or jwlglng the 
strengths and wcakneaseE of their r@ppone®p better results 
ffiny appear in the long run. iinowledge ip power only when 
it ip truly earned and gained. To detail further s 
Cognitive developraent, according to riaget, oocurc in 
pubstages, the stage® are# however» eaquentiel sndf rs a 
child develops he must necessarily move in a unitary 
direction with the process reflecting a consistent order 
and with more mature behaviour having Itr roots in the 
earlier stages. Tull maturity ie the final total integra¬ 
tion of all preceding rtages. is^eeplng this view in mind^ 
the present study suggests following educational 
implications• 

1, To make the children good problesa-solving ftdultr. _ 
Schools shoxad provide opportunities to solve 
various types of problems throughout their school 
life* @le® should be mad® of experimental Kfiterlals. 

2 , Curriculum should be planned in such a way so 
that the structure of content may be in aceordano® 




»1 ^5 


wi.1;h, iih.© of dwwlopK»®ii't; of 

the At formal etag^» (n«15 yeayf? j 

eiarrioulum content ehould be based on brobablllt^ i 
Seating iiypotJi©F®si (Experimental kork/j i:<@n6!onlng 
and ClaEclfication etc» 

formal stage students are more capable of 
thinking abstractly, henc® a teacher should teach 
abstract and formal conccpte in senior ^^adar. 

They should be encouraged to think formally in 
areas where they have great interest and background 
because their level of thinking is hi^cr in this 
stage. 

4« Students should b® encouraged to perform such 

operations those involve i Hypothetical •* 

Peductlve thinking, i’roposltional thinking, 
Evaluating information, Originating probleme, 
Beflexive thinking, etc . 

5, As the masimum errors were confined to the pch'offles 

of thought grasping the eBsenoe of the problem 
and classification. To minimize the errors in 
this direction, a tea^'her should develop the 
claSBlfioatory skill among their students and 
allow them to think mors on any problematic 
situation« 



For further fruitful r®search, few dlaonsions 


are mentioned a® under * 

t, This Btudy may be replicated on a group of 

averag® adolescent boys. 




A c CTOparati-ye Ft'udy of logical thinking dor lug 
pyohl^BiattBolvisig cnn ho condoctsd on rwr?'! r>nd 
orhpjsi children.. 

It Ig! naosppary to r>=!plic«t^ thiP ntody nt 
thr®e level© of intelligence of ndolsEcent 
pupil© j including, the variable© sex ^nd 
noclo-ec anomic et&tup. 

'I'Me phenomenon ©hould be ©tudlod in relation 
to personality treltss creativity and different 
typefi of cehoole« 
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The teet ie divided in two part® « Cectioa (1 ) 
ertion (?') each Beotion ooneiet® of 6 problems. 


laEiLJ. 



Ham iB taller than Phyam by 2 onir . iwm ia 
taller than Mohan by o erne. Ram If shorter 
than S'ohan. hy 6 nEie-. If Ram*® height ir 
200 cHJB.j then anewer the following q.neBtionp*? 

l»hat le height of Sohan? 


What 1® th® height of ShyamV 


What la the height of Mohan? 


liow much is Mohan phorter than Thyam? 


IasJ£-a 

B ool® and n tr«® 

The hoighte of a hnildl g, • P ««„^<i.«tlvaly 
so metre, 4 metre and 12 metre reepectiveiy 
are 50 me » aViisAow ie 10 metre® 

If the length of tho tree'n ohodow la 

then amavar tha folloali>g quaatloha 

t juv. Tfflviiyth of the shadow of the 
%hat will h® the length oi Tin® 

1 . n ,a 4 n «■*? 




2 . 


Give explanation of your answer. 


3. will be the length of the pole's shadow? 


4. Explain your answer. 


VIII Class. 

Look through the olaesification helerachy 
given below nnd with the understanding of 
It answer the questions given below s 


fig. 

! 

Students in general 


Other people 



VIII ClfjBB students 



VIII class 

Boys 


I 

VIII Claes 

Glrle 



Other students 


If VIII olaoB foyF ™a VlII olE.e SlrlB ar« 
groupBd t,og«ther, »hat nsms will yo« E*-” 

the group formed? 


with VIH olaS® 

If VIII olftSS boys are groupea wi*-* 

,tua.ntB »d IhBn both ih combination 

With students in general» what nao® ^il ^ 
to th® group formed? 




If fill elf’Se ©tudsKitp are grouped wlljh Ftudeutf 
iu general nnd then in, corahination ere grouped 
with ¥111 olase hoyB, what name will you giTe to 
th© group formed? 


If ¥111 elasiB boys are grouped with a claer 
without atudenta what nan© will you give to th® 
group formed? 


If VIII clajsa boye are grouped with ¥111 olaeis 
girlgi and then VIII elaaa boye ar® taken out 
from the group, what name will you give to the 
group left behind? 


If VIII cXae© boye are grouped with VIII olaae 
boy©» what nnm® will you give to the group formed? 


iBfJL.! 



There ere four beskere A, b, n and !*♦ Leeter A 
and b are of the earn© ela® and volume and 
contalna 100 o .c. of water each, beaker C ir 
broad and banker I ie narrow and long ae shown 
in the diagram given below. Water from beaker i 
is poured into beaker C and water from beaker i> 
to beaker b» bow answer the following iiuebtlon© s 

What is the difference in the level of water in 
th® beakers C and fi? 








inc® in the qujsintity of «at«r 


enca in th^ voluma of water 
nd D? 

ir? 


laEiL^ 

fe^ig-Uxabisim 

»’e hava two tiaga ^ and is* i-oth th@ feagB 
certain rad and white taarhlea* hag A 
oontaine 12 red and 20 white and hag a 
contains 35 red and 63 white uiarUe©. how, 
anawar the following <iueptiona s 








th.^, w r.Qnfi: f^arw^rg 


A bale of fsloth tp ten meter long. It takee 
on© minute to cut on© meter of cloth.. Eow much 
time will it take to cut off ten meter© of cloth? 


A handkerchief take© two minutee to dry up in 
the Funlight. How much time it will take for 
twenty to dry up when placed in the £un at the 
pa me tiia®? 


If we keep one kilogram of Iron on one pen of a 
balance, and one kg. of cotton on the other, 
which of the two pane will be lowered and why? 


A blind man with one eye can pee upto a diPtance 
of 5 metres • How far can he ree with two ©ycp'^ 


A man croasea a Btr©am by a boat in fifteen 
minutee. How much time take for ten to eroa© 
the ©am© stream in the ©am© boat? 


^ ym^r ical—££jafclaiB 

m have written some figaree againet eaoh other 
in two oolwfth®* Ab you go down the column©, 
there appear some relationship, to under¬ 

stand it, Then fill the blanks indicated by 

the queetion mark i 




0 •**««#»♦• 5 


1 . 

2* 

'5. 

4-« 

7. 

9 ® 
10 . 
1 1 » 
12. 


^ .SDA...®. 

10 «»•*»**.» 

7 .«««*«.«. 

? 

*.•5 . 6 * 

“•10 «•«.»*•# 
~.15 .•*•*».* 
7 •••«.*•* 

-25 

iqni^ 449fl*»*. 


^SDO 1^694 


««•««* 


10 

15 

20 

25 

? 

«10 

-15 

-20 

-25 

-7 


-V 


1 . 

2 • 


la£^ 

£EiMUa-»lxfiU£m 

len a Jar 1® imrarted over a lighted candl®, 

t go.B Off »ifhin tte9« Binutoe • thlf 3 ar 

IP a vox™® of 2 “r 

litre, le Inverted over the herhlne oan««. 

iBwer the following iineationa J 

a whloh 3av doee fhe can dle hwh fcr l.ee 

■or hov long doe. th® on"". Own !» *>« «">• 

Itr® Jar? 


3® 


dlv® for year 




SaELL-2. 


Two cyltaAsre A aM i' of t.he Fsm® volvme and 
els® Sir® fedpt on a table and water Ip filled in 
botb. upto tb® level 6 o.r, a© ©hown in th© 
fl^^nre given below* have two epbeare (ballaj 
one ia made of iron and tbe other of glsaB, 

They are both of the ©am© volume and rise but 
of different weight©, bhen both are put in the 
WHtor* they sink to the bottom of the cylinderr. 

Wh@n the iron sphere is put in oylinder A» th® 
level of the water raieea from fa c .c. to 10 R.o. 
i^ow, if we immerse the glao© sphere in the water 
of cylinder b, then answer the following ^u®etlonr» 

Isilll the water level in the cylinder b rise / fall 
/ remain the same? 


IB oa.e it Ch«8.^. «hat »lll t. t>« "•» IsV’!’ 


jgxplaln your anawerV 


There are four sots of cards. Xn ■&« »«t^ 

«* which include8 one ^oktr* 

tL... .r, JO card*. «M.U iccl^.a 

:: o.*ra,bc t. 

r.. 1 3 ( three) Joker® ia «« io«- « 

’'"m 56 card*. «6io6 iccxud.* few Ao^ra. 




There ie the ■eame dee^ign on the backs of all 
these cards# looking at the diagrams answer 
the following ciuestions s 

Kr-oiffl which set is there more chance of getting 
the joker card? 


(Jive reason for your answer? 


If the cards of the first and the fourthp and 
the card© of th© second and third sets are 
mixed then, from which set is there more chane® 
of getting th® joker easily? 


Give reasons for yo\*r answers? 


A Etudent wanted to know how worme move about in 

light and BOisture Iwetnaes). To solve thle 

problem, he placed 18 worma in the centre 

of the four glaee boxoe under different conditio 

of light and moieture. For moleture, water wee 

eprlnkled on the bite of paper in the whole bo* 

or in half the portion of the box ae required. 

bv th© slsctric bulb to th© 
Light was provided by th© ®i® m th® 

required part of the bo*. After a ^ 

worme nova and change their plaoea In the bo*. 

After a day only, the worma move and change 
After any ^ dlagrama 

th@ir places in un© 

carefully ®nd answer * 




Wftat do jou eonolude from tlae diagramE (l) 
HBd (3r‘’ 


Ihat do you eonolude from the diagrame (?) 
and (4)V 




„Mk£sa3::£. 


Suppose B donkey has t.®o horns, now many home 
in all nine donkeys will ha.v9? 


How many oornera of the handkerchief are left 
If you cut off one of ite corner with the help 

of a pair of acisaora? 


A cow la standing beside a tree. A cord of 
one ifietre i® ti«d arround her neck. Tell how 
far can eh© go for eating the gras©? 


17 bird© were pitting on a tree the hunter Phot 
down one of them. How many birda were loft on 


that tre©*? 



some duck, ere floating in the eater. Out of 

two in the middlt ®hd two 
them two are ahead, two in t 

et the hook. Ehov atleaet ho. many dwte are 

imoating in the water? 
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